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PART I. GLOSSOPHARYNGEAL BREATHING.
Most of the information on glosso-
pharyngeal breathing was brought back to
Melbourne by Dr. Peter L. Colville, Polio-
myelitis Officer, Department of Health, Vic-
toria, who spent six months in the United
States of America studying the respiratory
aspects of poliomyelitis. He went abroad
aided by a grant from the National Health
and Medical Research Council and a
Fulbright travelling scholarship, and it is
due to his efforts that we have made the
progress herein reported.
Mrs. Margaret Usher, physiotherapist,
also of the Department of Health, Victoria,
was in the United States of America at the
same time, and Dr. Colville requested her
to spend a week in Boston to have a look
at what was going on. This she did, and
upon her return to Melbourne gathered
together much of the original literature on
the subject. She wrote the first "frog"
breathing notes, and taught it to our first
patients. I had at the same time been doing
the chest respirator side of things, and
since Mrs. Usher's retirement in February,
1956, have been carrying on both projects.
Definition.
Glossopharyngeal breathing (G.P.B.) is
a substitute method of breathing that can
1 Read at a meeting of the Sixth SessIon of
Congress of the Australian Pnysiotherapy Associa-
tion at Adelaide on September 27, 1956
be used to produce adequate ventilation
when there is paralysis of the respiratory
muscles.
It makes use of the ability of the mouth
and throat to act as a pump to force air
into the lungs. The muscles of the tongue,
soft palate, fauces, pharynx, and larynx
must be functionat This method is also
known as "frog breathing" because it is
the method of forcing air into the lungs
used by frogs.
Glossopharyngeal breathing was primarily
discovered by a patient. It was noticed
that a patient at Rancho Los Amigos in
California, who had a vital capacity of 200
cubic centimetres (c.c.), was able to stay
out of his respiratory apparatus for long
periods, and during this time he was
observed to be indulging in a peculiar
gulping action. After he had gulped some
air down, the amount was measured on a
spirometer, and there was no doubt at all
that he was getting air into his lungs, since
the volume then recorded was considerably
greater than previously..
Since one patient was deriving some
measure of independence by this method,
it was realized that it could be of very
great value in helping other patients with
complete or partial paralysis of the respira-
tory muscles. It was decided to analyse
what he was doing and to attempt to teach
it to other patients.
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Description of the Method~
Step One~ A mouthful of air is taken by
depressing the jaw, the floor of the mouth,
the tongue, and the whole laryngeal body.
This manreuvre gives the maximal volume
of air in the mouth and the throat. During
this first step the larynx is clbsed-that is,
the pump is stroking down.
FIGURE I Step One.
Step Two. The lips are closed and the
soft palate is raised to trap the air and
prevent it from leaking out of the nose.
The larynx is still closed.
FIGURE 2 Step Two
Step Three" Now, in a progressive
manner, the tongue pushes air from the
front of the mouth to the back; the larynx
opens, and the air is forced down into the
lungs. This movement is assisted by raising
the floor of the mouth and the jaws and
by constriction of the pharynx, to lessen the
space and close off the pathway to the
resophagus.
FIGURE 3 Step Three
Step Four. The larynx is closed and the
air that was forced into the lungs is
trapped, and all is ready for a repetition
of the first step.
FIGURE 4 Step Four
The volume of air thus injected, with
each of the above cycles, is known as the
"stroke volume", by analogy with a piston
pump. After several strokes thus taken
the lungs expand considerably, and the air
is then allowed to escape passively by a
prolonged opening of the larynx. The
accumulated volume of air thus released is
called the G.P.B. tidal volume. Simply,
therefore, glossopharyngeal breathing is
active step-by-step inspiration followed by
pa"sive expiration.
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A patient who has been in a respirator
for ::J.. long period, or even one who has not,
will be slightly bewildered at first. It is
necessarv to identify the various muscle
movemeiIts to be used" Have a mirror and
torch at hand, and get the patient to view
himself whilst attempting the various exer-
cises and sounds, which will produce the
necessary movements. A brief list of these
is:
I .. 'To flatten the tongue, open the mouth
and say"Aah" as in car.
2. To close off the soft palate say "00"
as in food, or if possible yawn, and the
soft palate can be seen to rise.
3. To make the larynx act as a pump-
that is, move up and down-"gung", or
"L" as in lake.
4. Open and close the epiglottis: "a-a-a"
quickly, or a series of quick coughs" In
this action the air is moving in the reverse
direction to G.P.B. inspiration or stroking,
but it gives the patient the idea that he
can control the escape and entry of air by
opening and closing the epiglottis.
At this stage let him observe, when pos-
sible, someone who is a competent breather,
and then have a try himself.
We have found at Fairfield Hospital, and
in various country hospitals in Victoria
where we have taught patients, that the
Inajority catch on very quickly, and that a
concentrated session produces quicker and
better results than we can get with very
brief periods of teaching.
It is, however, essential that the patient
be flledically and emotionally stable before
any attempt is made to teach him. Also,
it cannot be stressed too strongly that at
all times adequate respiratory aid must be
at hand.. At Fairfield Hospital we use a
Royal Melbourne resuscitator unit attached
to an oxygen (or compressed air) cylinder,
when the patient is not in a respirator.
This apparatus was developed by the staff
of the Anresthetics Department of the
Royal Melbourne Hospital, and consists of
a push-button release valve attached to the
ordinary flow meter of an oxygen cylinder.
The oxygen is administered to the patient
by means of a face-mask. It is easy to
learn how to use it, and we have found
it invaluable..
A patient with a tracheotomy tube can
Hfrog breathe" provided the tracheotomy
tube is efficiently plugged. Without plug-
ging, the air will, of course, enter via the
mouth and exit via the tracheotomy, and in
due course the patient will no doubt be
somewhat distressed.
The efficiency of "frog breathers"
improves very quickly with practice, and
once they have done an hour of it, they
usually go ahead with leaps and bounds.
At this stage we demonstrate nasal frag-
ging, which not only has good cosmetic
value, but is less drying to the throat, since
the air is humidified on its way through the
nose. It is often a less efficient method,
since the stroke volume is smaller, and
therefore a greater number of strokes per
breath is needed.
Discussion of "Fragging".
"Frog breathing" as a method of
breathing can be used in two ways:
I. As a substitute for ordinary respira-
tion-that is, tidal volume fragging. Most
patients find six to ten strokes produce a
comfortable working volume..
2. As a lung stretcher. The lungs are
composed of very elastic tissue, and in the
presence of small volumes of air will not
stretch up to any great degree and tend to
become somewhat rigid. The patient gulps
in all the flir he can up to twenty or more
strokes, and expands his lungs as fully as
possible. The air thus taken in represents
his G.P.B. vital capacity (G.P.B. V.C.),
which will improve with constant stretch-
ing. We have records of patients whose
normal V.C. has improved quite perceptibly
as the GoP.B. v.e. has increased. This is
due to the fact that a greater volume of air
can be forced into an elastic and stretched
lung with the same amount of effort as
would be needed to force it into a hard and
inelastic one. I t has been shown that
persons with small vital capacities have
stiffer lungs than normal individuals have.
Chart I is a good one from which to
demonstrate the "stretching" effect of
glossopharyngeal breathing.. It can be seen
that the patient's normal V"C. rose from
600 c.c. to IIaQ c.c. as his G.P.B. v.e.
increased from 2450 C.c. to 3100 C.C. The
maximum number of strokes or gulps
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CllART 1.
Date of onset. June, 1954. Male pattent, aged 26 years
v~c. plus stated number of strokes
Date VC I+2 +4 +6 +8 +10 +12 +14,
181055 600 cc 1100 1400 1600 1800 2050 2250 2450
2410.55 600 c c 1100 1400 1650 1850 2000 2150 2400
31.1055 700 cc 1000 1350 1550 1850 2050 2300 2500
71155 700 c c 1100 1500 1800 2200 2450 2700 3000
1411 55 700 c c 1300 1650 1900 2200 2550 2700 2900
291155 950 c c 1350 1700 1950 2100 2450 2550 2850
19.1255 1100 c c 1300 1700 2100 2450 2800 2950 3200
24 256 1100 C.C 1350 1700 2050 2300 2700 2800 2950
28. 856 1100 c.c. 1450 1700 1950 2250 2600 2800 3000
11. 556 1100 c c 1350 1700 2000 2300 2500 2750 2800
26 6.56 1100 c c 1350 1600 1800 2200 2700 2900 3100
required was fourteen. This maximum
number of strokes varies with each patient.
This patient left the hospital in July, 1956,
and went home without any respiratory
equipment whatever. He is almost com-
pletely paralysed in limbs and trunk, but
manages to lead a fairly interesting life.
Prior to learning "frogging" he spent two
nights a week in a respirator, and it would
not have been possible for him to go home
without a box or chest respirator, which are
encumbrances to be avoided if possible.
In patients commencing from very small
vital capacities we have found that it is
possible to increase a G.P.B. vital capacity
to between 60% and 80% of the predicted
vital capacity (based on height and weight)
prior to the illness..
Method of Measuring Volume of Air.
It is necessary to have some means of
estimating the volume of air which a patient
is getting, and some form of recording
spirometer is needed. At Fairfield Hospital
we have been using a converted household
gas meter type of spirometer. These record
low volumes accurately, are easy to handle,
and are comparatively cheap to convert.
They are robust in construction and can
stand considerable abuse. They can be used
either as an inspiratory or as an expiratory
meter. A patient will often look as if he is
going through the process of frogging when,
in reality, upon checking, no extra air is
going into his lungs at all. For this reason
a spirometer is essential in the early stages
of learning.
Advantages of "Frogging".
I. It gives patients greater freedolTI for
nursing, physiotherapy, and occupational
therapy. Previously the majority of our
patients used to have oxygen administered
by means of a Royal Melbourne resuscitator
as soon as their box respirators were opened
up. This entailed two members of staff at
least always standing by - one to give
oxygen and the other to do the necessary
treatment.
2. The patients have &"reater social
activity. Many of our patIents are now
able to go out for car rides and to visit
their homes for a day in a way that was
not previously possible. One female patient
(with an initial V.C. of 150 c.c. and four
years of hospitalization in hand) has been
a regular attendant on Saturday afternoons
at football matches during the winter.
Another patient, after eight years as a
full-time respirator patient, and with an
initial V.C. of 200 c.c., has toured the
Olympic Village and spends every second
Sunday at home with her family-a thing
which would have been laughable to con-
template eighteen months earlier.
3. Periods out of equipment can be
lengthened, even to the extent of the full
waking hours, despite very low vital
capacities.
4. Fear of power failure is removed.
This really has to be seen to be believed.
About two years ago we had a severe power
failure at Fairfield Hospital during a bad
electrical storm. Fairfield Hospital is on
the Heidelberg power supply and, when that
fails, there is an automatic switch to
Northcote, and, when that fails, we have a
hospital emergency plant. For a period of
three hours the whole three sources of
power were blacked out and it was neces-
sary to pump the bellows by hand for
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sixteen respirator patients. The alarm
always goes in the hospital, and every free
person hurries to Ward 14, the respirator
ward. To be trapped in a box in the dark,
waiting for someone to give you some
oxygen or to get to work with a hand lever
on the bellows, and to know that your
period on earth depends on the speed with
which it can be done is a grisly experience.
Many people say they would rather be dead
than living, in such circumstances, but the
tenacity with which respiratory patIents
cling to life is remarkable, and the panic
which could ensue in such circumstances
can easily be envisaged.
Two or three weeks ago we had a
similar failure, and the change was remark-
able to see. The acute patients were
promptly dealt with and the others "frogged
up" and cursed the power supply fluently!
The staff moved about loosening the collars
of those who were in box respirators and
removing chest pieces from others to give
them greater freedom whilst frogging, and
told them to get on with it and not waste
so much air in idle chatter!
5. The pumping-up effect of G.P.
breathing does three things:
(a) It stretches the lungs and their sur-
rounding structures.
(b) It gives a greater volume of air and
allows the patient to simulate a cough
better. This is particularly valuable for
those patients only just free of mechanical
aids, since it often enables them to cope
wltn minor respiratory infections, which
would otherwise have meant return to a
respirator.
( c) It l11akes speech easier and louder
when the patient is out of equipment. One
of the features of Ward I4 at Fairfield is
to hear a "sing-song". Three or four people
start off~one frogs up, and the others con-
tinue-the next frogs up, and so on-giving
a continuous tune.
Limitations.
Frog breathing never becomes reflex but
is only semi-automatic, therefore:
I. We have not seen a patient who con-
tinued frogging during sleep.
2. Patients cannot always eat whilst
frogging, although the majority of our
patients at Fairfield can do so.
3. If the tracheotomy leaks they cannot
fill their lungs, so it is necessary to have
a well-fitting and firmly attached plug.
4. Illness can put a patient back full-
time into a respirator temporarily, since he
may not have enough surplus energy for
frogging.
5. Minor painful illnesses in the throat
area will also inhibit fragging.
Contra-indications.
I. Paralvtic involvement of throat
muscles. These are often difficult to assess
before trial.
2. Failing cardiac function.
3. A new patient must be stabilized
medically before he is taught frog breathing.
Teaching Notes.
I. The position of the patient is lying or
sitting, head tilted slightly backwards.
2. The patient must be in a reasonable
state of non-fatigue before starting.
3. The patient can have difficulty at first
following a full Ineal.
4. An emotional upset can make learning
a temporary impossIbility.
5. The environment should be secluded;
even a hospital screen is a help.
6. Respiratory equipment must be at
hand since, if resuscitation is required, it
is essential to keep ahead of the patient's
demands.
7. Explain the aims and advantages to
the patient and show diagrams.
8. The patient should observe a frog
breather and then practise the procedure
assiduously.
Conclusion.
The oxygen figures at Fairfield Hospital
over the past year have shown a 50%
decline over those of the previous two
years, in spite of the fact that in this
period we have had an increased number
of respiratory poliomyelitis patients.
We have not used glossopharyngeal
breathing on any other patients except the
respiratory poliomyelitis ones, but someone
may find a use for it in some other field.
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Our patients spend most of the tilne
out of respirators on "Reclina" folding
beds. These are wheeled beds which, by
undoing a lever, can be put into a wheel-
chair position, and have proved an absolute
boon both in Fairfield Hospital and to those
who have gone home from the hospital.
Patients can be pushed around the grounds
in them, and the majority of patients spend
their days outside the ward in the sun, or on
the verandahs, and even pay social calls to
the other convalescent poliomyelitis wards.
We found that, once one patient in the
ward learned to "frog", it became rather
like all outbreak of measles, and the others
soon became infected.
PART II. CHEST RESPIRATORS.
I have been asked to include a few
remarks on respirators, especially about the
work we have been doing on chest pieces.
Respirators have been used and experi-
mented with widely for more than thirty
years. Periodical measurements of an
acute patient's vital capacity should be
made with a spirometer, and when it has
dropped to 30% of a predicted normal, he
should be placed in a respirator.
The signs of impending respiratory
failure and under-ventilation either in an
acute patient or in a patient being weaned
from a respirator~ are:
I. A rise in blood pressure.
2. An increase in pulse rate"
3. Consciousness of respiration.
4. Headache.
s. Cyanosis.
6. Flaring of nostrils.
7. Falling vital capacity. A V.C. less
than 30% of its expected value in the acute
stage is considered by most authorities to
indicate the need for respiratory aid, and
in the convalescent stage a V.C. of less
than 10% will give a free time of about an
hour..
With a patient in and dependent on a
respirator, some means of assessing the
amount of tidal air for his requirements is
needed. One such means is the Radford
nomogram ( Chart 2 ) , developed at the
School of Public Health, Harvard. It is
based on body-weIght only as an index of
requirements. The rate referred to in the
nomogram is the number of respirations per
minute" By varying the pressures in the
respirator or tank the required tidal volume
can be obtained.
It is important to arrive at a tidal volume
that is adequate. The results of chronic
hypoventilation are well known-extreme
weight loss and general metabolic disturb-
ances-but the problems of chronic hyper-
ventilation are not always appreciated. This
is especially important when attempting to
wean a patient from a tank respirator.
Normally the blood carbon dioxide level
stands at between 35 and 40 millimetres of
mercury, and during periods of hyperventi-
lation this will drop to a much lower level.
When the patient is attempting periods of
time out of equipment, he will feel an acute
sensation of air hunger, even if the CO2
level is still below normal, if that level is
higher than the one to which he is accus-
tomed. On cutting down over a period the
tidal volumes of chronically hyperventilated
patients, we have found that their time out,
both under their own steam and on glosso-
pharyngeal breathing, has lengthentd con-
siderably with far less distress.
Chest-Pieces.
These are of varying types. This equip-
ment is still in the developmental stage
and, whilst often satisfactory, it is not
uniformly so. We have found the chest-
abdominal or abdominal type most satis-
factory. These work mainly on the dia-
phragm. In the United States of America
two good models in general use are the
Monaghan and the Huxley. We have
found that the problem of fitting them to
the patient is difficult at such long range,
and this, combined with dollar import
restrictions, has led us to develop our own
me}hod of making them.
A chest-piece cannot compete with very
high tidal volumes, so it is necessary to see
that the volumes in the tank respirator are
reduced to basal requirements before the
patient is weaned, otherwise we get the
same old story of the feeling of air hunger,
even although the patient's CO2 blood level
is normal or even low.
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Method of Making our Chest-Pieces.
I. We cover the patient's chest and
abdomen with gauze and vaseline, and
make a gypsona cast over this. Lately we
have been working on an abdominal type,
coming to a peak between the breasts and
bordering on the lower ribs, rather than one
embracing the whole chest. The reason for
this is that both male and female patients
with rubbed hips at one stage, when we
made the bottom of the mould over the
anterior superior iliac spines (A.S.l.S.), so
decided it was better to include the anterior
superior iliac spines inside the dome and
stop the rubbing. This has made the
patients more comfortable.
2. Having allowed the plaster mould to


















































CHART 2 The Radford nomogram Correction factors to be apphed to tIdal volumes obtaIned
from the nomogram (r) Dally activIty and eatIng· add 10% (2) Fever· add 5% for each
degree FahrenheIt above 99° (rectal) (3) Altitude add 5% for each 2000 feet above sea level
(4) Tracheotomy· after all above correctIons have been added, subtract a volume equal to one-half
the body weight.
have complained 0 f soreness 0 f breast
tissue, and upon experiment we found we
could obtain the same tidal volumes with
the abbreviated model as with the larger
one. So we have inclined to the use of the
abdominal type rather than risk mastitis.
The sides of the mould come down to a
point just clear of the bed, and the bottom
stretches across the pubic symphysis, thus
enclosing the hip bones. We had trouble
top we apply strips of 2" x Iff felt, fixed in
position with gypsona in order to build the
cast up. At this stage the cast can be fitted
to the patient and pushed into place, if it
has by any chance got out of shape.
3- A dome then has to be built onto the
mould. We have used lengths of wire
(usually from packing cases) for the initial
shape. These we cover with strips of
gypsona, finally smoothing the whole thing
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out with a plaster paste to make it
uniformly smooth..
4. This cast or negative is then sent to
the splint shop, where a cellastic mould is
made on it..
5. On arrival back at Fairfield, we apply
strips of sponge rubber, one inch thick, on
the lower side of the cellastic mould;
usually two layers are needed. When we
have a reasonable fit, we seal the sponge
rubber with rubber sheeting, as the sponge
rubber is completely porous and the chest-
piece must be air-tight.
A "bung" hole to allow the air in and
out is put in by the respirator engineer.
The chest-piece is attached to the bellows
by means of a length uf vacuum cleaner
hose with suitable fittings at both ends. As
far as is possible we have used products
which are readily available and do not have
to be especially manufactured, since such
items send the prices of the whole process
rocketing sky-high. Chest-pieces are used
with negative bellow pressures only, since
positive pressures lift the chest-piece and
break the seal.
Having reached this point, there are two
items of paramount importance:
Firstly, check to see that the chest-piece
will produce an adequate tidal volume as
measured with a spirometer. It is usually
necessary to use a negative pressure of 10
to I4 inches of water, but, unlike a box
respirator, there is not a clear-cut relation-
ship between pressure and tidal volume,
and an incorrectly designed chest-piece may
give no tidal volume at all at any pressure.
Secondly, see that the chest-piece is com-
fortable. It must be so, or you will never
get your patient to persevere with it or
use it. It may be highly efficient from the
point of view of giving adequate tidal
volumes, but if it rubs or leaks, and makes
the patient's life a misery, you will soon
hear all about it, so you might as well get
to work quickly and see that it is righted-
and peace will reign once more!
No chest-piece is as effective as a box
respirator, and a chest-piece should never
be used in the early stages of the illness.
We have run chest-pieces frOiTI all types
of pumps, including (I) Both bellows,
(2) Selby-Noble bellows, (3) "blower
type"-adapted vacuum cleaner motor and
fan, (4) rotary vane pump-as used in
milking machines, suitably adapted.
Several of our patients, who would other-
wise be sleepin~ in tank type respirators,
have gone home with chest abdominal
respirators and are managing very well
with them. Others are sleeping with them
on in Fairfield Hospital, and use them also
during the day when not "frogging". The
patients are placed on "Reclina" beds, and
the chest-pieces are adjusted; it is a com-
paratively simple matter to move them out
into the sun from the wards, fitted with
this type of equipment It gives a patient
who has some degree of movement a chance
to do small things for himself. Patients
with sets of arm slings fitted onto the
"Reclinas" can feed themselves and turn
pages themselves, which is quite something
after years of complete dependence on
others.
Rocking Bed.
At Fairfield Hospital we have an
Emerson rocking bed imported from the
United States of America.. We have had
some success with this too. It works on
the principle of visceral n10vement. Expira-
tion takes place as the head goes down,
and inspiration when the feet go down. It
can be set at a desired respiratory rate, and
the wire mattress is hinged in two places
that correspond with the patient's hips and
knees. The sections of the bed can be
adjusted to give the patient maximal com-
fort, by placing him in any position between
lying flat and sitting upright.
Motion sickness is rare on the rocking
bed, although it is not an unknown com-
plication in the observer!
. As w~th glossop)1aryngeal breathing,
111ness wdl telnporartly make it necessary
to put a patient back into a tank respirator
full-time, from chest abdominal pieces or
rocking beds.
